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(54) MANUFACTURING METHOD FOR SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To stably perform a processing 
as being set to a substrate to be processed even when 
reproducibility of the processing of a semiconductor device 
manufacturing device is instable. 

SOLUTION: A manufacturing method for a semiconductor 
device comprises a step S101 of deciding a film formation 
recipe for applying a prescribed processing to the substrate 
to be processed inside a reaction chamber of the 
semiconductor device manufacturing device, a step S102 of 
performing the processing to the substrate to be processed 
on the basis of the decided film formation recipe, a step S103 
of measuring one or more process parameters fluctuating 
throughput of the processing to the substrate to be 
processed during the processing, steps S104 and S105 of 
obtaining a new film formation recipe in which a processing 
amount becomes a set value during the processing from a 
reference state indicating relation of the throughput 
corresponding to a processing condition and the process 
parameter and a measured value of the process parameter 
measured during the processing, and a step S105 of performing the processing on the basis of the 
new film formation recipe during the processing. 
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[0 04 1] (Xf7/S117, SI 18, Sll 
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t 3 = 1 OttX'hhZb*%fc?&-mX\ «ll/xf«: 

feai^ix^a^jw^cMB^-e&s 1 1**^. is^ 

X- Kmmn^sLfs.tim.^m.s 5 o-cicmlt 5511c 
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L-f&X v ^TWa^ftv vfir if OfcjS £#SE-r S 

x3*i'gEit-cv^ft6coisia^a. Haifctg 
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mmmmmmm. 3 0 ic tsstf-a-r^a . 
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(29a, 29b. 2 9c) *<|§]t<(StWt^TV> 
l>. 
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ti. ^S3yho-^2 8^^-LT. R£J^ilgff$'J^ 
82 6 Kfsig. leH^ixS t 4: t> . ftVrffim • 7'o-fex 

Z<?>m<nffl&<r>. mUf. MV&ttmi. 7-o-bx^T 

mz, mmmsgm.3 1 afcxwjgsii, ^au^a 

f¥$iJfS?§£B3 0 SrilUTs Stiffs • rntx;^>- 
^fIf-^"<-^ 3 £f2»S;h.S . X*§p*7)o 
-#;PX y T* •/ 2 5a 5:51 JftJRKiBffW 

8P§iB2 6 tie«i§^ . immmffimmw.2 e iz 
(i, i^acosa-e*>sfia^B2 1 b^j&i§iB2 7 b 

«ftzmmm%.mw.3 1 at^«i3 1 Mc-cansssft^ffii 

BSia2 7aT'?X ^S. E^cO^!l-^*'X^«TCOiS* 
B^^S2 7 b^j£Ugg!B2 7 c T'^Si: t>ifc®$il 

^Bfa^iis^Biao^s-^-wfcttsik-c, 
&Lx*-7*:-vhJ-<7x-?zmA~t&z.bx\ m&h 

[ 0 0 4 9 ] * fc. 6 

5 a b A >9-*v V IZX mtP o f^&CDXM tZ%m. £ tl 
7tn— *;U!)7*7 b"7— 7 2 5 bi3j>S^lt<|Bia 
c9fi^iSB£i6iJ»rS »^-73> h o-^cox 

T^-y h7-i? 2 5 afc5gA<-?TV->SXJiOC I M-r— 

^nzm^m^tix^h^mmm ■ rp-t^t?^- 

If - 3 fc n-*;L-x y 7^ 7 YV—9 2 

•f-7 S: b tfX* h . 
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Xlitwfctt'i) LPCVD(Low Pressure Chemical Vapor 
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Deposition. ^-ft^Svffl3l*)i£gk **l*MfnRl 

p c v Df&m-fza&zmb vxmw-tz . 
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1 lfc. 2tm±. ^2 5fc<^5!WNSttffi££J§ 

at»a$*i.4iiift*stsgL.. -eoxgcoaaA^. at 

PCVDga5<0+<7)±©JPgPl 3(C*"9rh7— 
LT@K>WlCilifi£f-i6. uW^f, Mtfc<0¥£flcS«# 
RJS^I ll;:}£®£iT.&a^iteg£*U>. 
[0052] itt9tm«C £ oTISffiflf- 
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tfxtfcl&ejffliSB 7 izm^rtZ k mz % iaj£<7>K5g 

KJC^SOffllSB 1011 i&J££Mfcg& 12Cio TffHJSP 
L. E2l£E7Jftl 8k. EttWWtfl 5Ci^T»l» 

[0053]^ LPCVD^S5tCi3V^, 5&<7)& 
^Ji¥>S{fr£«£}§©LT. 5 5 0'Ctl 3 3PacO*> 
kT\ i^^tf** 1 0 0 s c c mcOggMtCTSJE^^ 
IAL. *Of^j8£±&LPCVD£T^»i''J3 
>m* 1 l^<0fiEMt3T2 0nmBgia^-i,^^b'^ 
ffLT^S*££0»JkLT&ffT. Blffl$-^-S»figMX 
mtfmtkZtl&t. 'J7^-fA3yhD-7l 3aii 
^X«|^lJffllgP7 tc^A^'/urtrMtt-l. <1 k L . 

10 0s ccmMyy^VW, RJS^I 1 rtfc^ 

as*x&. $.mmi i«iag^>ff^<7)is«<it, h«k 

'JW^Aayhn-^l 3a*>£>s:jE^SiJ#pgBl 0 
RJE^IffllgP 1 Oil JpSftSBl 2£#Jffll 

^-zzttz^ix. Kmmi i rtoiass: 5 5 o'ctc-r 

6. KftSMiTtf 1011 ETJffl 8W®J5£ffi# 1 3 3 
PafctfrftjaK:. 5 . 4fc. 

Srt^<0«M*« t . ^h»®JR^#flS 1 9 tcj: 

jgs 1 1 toerxaftmtajMfiP.. 1 mn&wiwim 

[0 0 54] mxztittsi'^ytfxii. asssi i 
coftm$mti$£x>\ tmmm^mz^m^tLtz5^:(r> 
*m&mRmmizxm#ML. *ti?tvomatz#ikit 
■/ v n >mt>mm-t t . * y <xt^ l* 

[0055] S i H 4 — S i H 2 -l-H 2 — S i +2H 2 



tfxcom&mzx^x. flEwwawi 5<oibj£^ s& 
s. 

[0056] #flffP8 • TXUzWy 

#2 3wm^ttt^<r>. m&ttxoimm&b. *<n 

>ftE.*frkmtt&mm2ixx^z>. ttz. xmrnm- 
ro*x^5>(-^fif-^-x3C(i wm* 

feJt^-f #LPCVDilS, #iSJ£^ 

E**fMM=tttt3JiT^i. 
[0057] CI M-9--A 1 *»4><0it*t i <9 . 
aS5 5 0*C. RJfc^EE^l 3 3Pa^t/y7> 

ien • «»ss i3bii m£ztuzm&fwmB&»& 

1 3 ciCj^Ti^VtfA^gtj&fil 00 s ccm^ 
Wi«6 0 s c c m^a&J'-S-ttS i a tC'J T)\/? 4 J±X 
7 4 - =r V- KSfJffll^ LT , ¥«tt&K#< 2 5^ 
i fe^T^ 0 iOMSa-gk m^ojHSaj^^ 

[0 0 58] 4*. *zyisJ>/fXffi.m$:*:<7)£3.lzL 

x. ssmMmcomnftZttViim ■ -rxj-twzx-f 
tit- ? ^ 3 tcieii$ itx w^y^ y 

»3Jgk«IB!a^co!ig^*^«tilLT. CTi.Jf. 3*j 
O^Hi^S 1 1 8 SioC'JT^'fA 
tc:y ^-Ky^v-HSiIffli^Wdifc-C. 9rli«oM»^ 

[0059] Ji!cM£. K^3EX®CjoV>T . 

fSfg • rn«A-7>-^fif-^"<-X3t:, fiicM 
iSSk, ^^^JE73JiIP#l 5^fflS. 
^©JR^ff <0ffi*fii k cofflRlT-*- ^ k LTiensnT . 

LT^<Clk*<T^S. 

[0060] 4?t. 7 ? -^'<.-X^SII$fLTV^*[B 

tf¥mt&w$#mi*mL<o$kw®izttLx . gmtm 
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m¥mfrg&Z%.&mi lrtfc«»LT. LPCVD* 

ffi«# 3 fg££o TV 2 5fc£Rj£Sl 1 

|*|t=^«Jt. iSJg5 5 0°C, EE7J1 3 3PaOti:T\ 
y^ytfXZ 1 0 0 s c c m<ryffi&l,ZX . EJSMfc^A 

£ 1 0 ftm<r>ffl&1,zx 2 0 n mfi^-T^ U-^tSr^fir L 

[00613 m&mwm7-f<-*4frt?mst±.e> 
y^-^mm"r-9^-x3 izimztix^hmmim 

yft&im< . 3r4. ##Hff8 • To-te 

XM°5*-:?^T-:?<-X3£fE#§£ixT^& :s Pi& 
2 5tJaM83*U:«W)«»k*fflaffll* 

7 ^ttl^l&XmfNttS 1 3 c LT . 
*&SiJffllgB 7 fc« L T 7 -f - K X v ? $IJ« iff 3 . 
[0062] 09* Hf. 1 0 0 s c c mfr£> 2 5 0 s c c 
mi,zmM2-£hZ£X\ ^SiojytfxnXHaZm'&l- 
X. 2 5ft<D^ffcg«tc7):£B{^ 

[0063]^. n&Ktf>$m\-msL s $>K3)mw#v> 

mitt, tfAffiM.*, SHWiScW^MiT 
/I^RjRfttCl 0 0s c cm*^ 1 1 0 s c cmfc^ffc; 
. i^tegUE^OfflKS: 5 5 0'C*>£> 555CK 

mz'hhtm&&mx'hz>frtf i vm-Zikxi>&.^. 
[oo64] m3<rmmm) m^mmmmt l 
x . m-ommm t m t < . m 1 Lfc^sMfrSJt 

l^tcfcttSLPCVD^Bt-eixSrW&sii-SC I 

i^^-MCT, Hj&ft&Stf* (C 1 

f 3 ) j:***-:/* v~-y?-r fflt 
Lxmw-tz. 

[00653 JfcJKB^itmS 

&t<?)-CJ>S. LPCVD^«50l*|geS:fll^-&S:iC 
mi 1 OrtfiWffrtfc:. ^ C 1 F 3 ^x5r^A-r-& 

i \ n®nisv?yw&^) 3ymmzftM&.mizx 



7»--y?*irto. 

[00 66] ^--y^'from. XgfSffi 

*g a ^'_^^._X2{Ci>V%T, LPCVDSIS5{Ciiitt 

hmu<n+*-7?v--yyw&<nTmm.m^. r 

JS5S1 lfl^K:*m$fl*:CVDIl*>|g|8. IBS*. fi£J» 

ftffj&fiMJMsni. mmmzxix. 9V-~yy& 
tttf&feztL. znikmz'&hhixtzxEjg.. vm 

#xSK45:-£X*:C l F 3 ^ y-^y^coi^^tfflrfg 
#>\ LPCVDl!BI^«5cO<t><0±ieiWS&l 3£*»/h 

-7-^ trii ix &mmz&m2ix& . 

[ o o 6 7 ] iHfeir^^ y--y^^tftflffitcseo 

t, -eco? y--v^u-^e^fe t tttc. ot>i>?4j* 

ayhu-7 1 3 3Llz£'>X3L«cr)m.%.mzfflBZti& 

5t£Si&. RfEMfflffll^l OfciWrt-*. 

1 OfcL jttj&£AflR9(l 2t=J:oTIII»U EfcfcEfc 
1 8St/E^$iifflI# 1 5 C J: oTMWi . 

[00 68] 4-, LPCV.DSS5fciiV>T. 4 0 O'C 
T'l 3 3Pa(0i>fcT'. ClF 3 J1000scc mcO 

mi lft&iztmZii*:18M2 0 0nm<visOziym4t 

Lx^&m^zMk Lxmx. m&zm^t vtw 

^X«*&§iJffll6l5 7 L . ^A^^L-y*^^ . 1 0 

0 0 s c c mcnc 1 F 3 ^j'Xip^ WJ&m 1 1 GcSA^ft 
•5.. R^SsoaK^ff^t, ISHiHcyT^iJMArjyh 
d-7 1 3 atc:±oT»EM$iJffllgKl 0K^£*U & 

Oti. iS^JnfVgPl 2fcioT4 0 0'C 
£fMffl!U ED^E^ltfl8*^S!AJRoT. ff7JM« 
#15KJ:otl33Pa tc$iJP^I. . £ fc . E^3$iJffll 
#15 coiHJK t ^x«»^tirS 1 4 fcj: iBUBSrtXT^ 
w«»4«ff»«fc, *H««liK**f»19K:J:4RiKa 

1 1 rt^xo^©JR^W$g**^ ©#ini<7)^rais 
T, ±#J19gBl 3KJii^§nTV-.<. 

[0069 3 SIA^itJtC 1 F 3 ^xti, RjsE^ 1 1 ^ 

rflwsn. ftbot^y^^^ffc^smiwb^s-ii 

[0070] 

[flsi] 

SI3N4 + CIF3 -> 3S1F4 + HF 3 + Cl 2 

[007 1 ] RJCat*t»$ixfc i/'ja yftUW-'tt 

3L.yj-yf2tix%<%z>k. Rmmi i0>Mtx'to& 
53l*<x -y T-yfZtLZ>i>\ jRRiSi^y 3 ymw&z 
it^X. K.Cl F 3 #x^B©3l[Jgtfii<2ra. * 
fiti-jt. E*$iJffli#l SiOPSJK^ SiB^fe^aj 

$ixs y 3 ^^^gs-ft^^^ffii^k-rs . 

[0072] ^«f«?8 • ro^^^^-^fif-^ 
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^-X3di. LPCVDgi5tfcV^> i/V=J>m. 

im<r>#Emmztix^& . jaa^isMgci 3 c 
5^#xs5s##rs 1 4 «t o«n^fflie«i • mn® 1 3 b 

«3M:l/C8»U C 1 F 3 co#XtfDj«Mt£fi'N;:jfP 

[0073] £ti. fCftfrflT {Cfc^t. BffJfc-f & S i 
F 4 ^C 1 F 3 i;-!-c07 =7?* y h^icO^trttSi LT 

•yf-y^TtfO¥']»f$:J: , 3, iSjSJcfTi. £ . RflHc. # 
^HI©iRCci5V>Tt>, S i F 4 <^Wto£^. Si- 
F tfe&Wiffi&ffisMiz <fc 4*MJU*£»t£WJt#*i-*-* - fc 

[ 0 0 7 4 ] ismmmmmizmfei* 
mmx-m* tz$m-t h^t w^imx-h h . istc . ±ie* 

«0tt*> ^m^ip<^m&wf¥tmm^ ttx t> . 

t^&mMcDmx*mrvzmmtfffikX'£ » n 

tint. 

[00 75] 

mtz&m***. h ■7a-txj^*-?&Mm#< l zm%. 



wmgiftzmmwz&ib&ztx', #*»oB«tt. * 
mft&mcowmxncr>nimti s £%. tx v vsr < x i> . ift 

[0iBOfS#^SlBJ] 

A^«t0&^«SriK-r7'O -y ?0. 

[02 ] 1 t7)ii«jyg»^i.^«^SiSi§^7 1 

[S3 ] m 1 o^^^^s^flsgsgjit^^x 
j»<7ifflW3>m<?>w.mzm^z> 70-ft- h- . 
[@4] rn-fexyN'^^-^^gB^'ft^-r^ttia. 
[05] ^^g^it^xAcoic^i^^-r^D-y 

70. 



1— C I Ml?"— A 




2 • • •lS«iHf-^^-X 




3 • ##Tfif*8 • 7a*^-!5^- 




4 • • -fii&ffltfnPSf- 7<-x 




5-LPCVDgl 
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1 l-sje^ 
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13b-«ig«fflB«-«MMB 




13c-«SfcffllK« 
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16-XS«MI 




1 7-3MTXJ81S 
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